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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a honeycomb 
structure body excellent in durability and reliability by 
reducing thermal stress generated in the honeycomb 
structure body by a rapid change of inflow gas 
temperature, local heat of reaction, and heat of 
combustion during usage. 

SOLUTION: This honeycomb structure body 1 is formed 
by uniting a plurality of honeycomb segments 2 
comprising a honeycomb structure having a large number 
of flow holes 6 partitioned by partition walls and 
penetrating in the axial direction. A compressive elastic 
material A3 is arranged between the outer peripheral 
surface 21 of one or more honeycomb segments 2(a) not 
composing the outermost peripheral surface 23 of the 
honeycomb structure body 1 and a honeycomb segment 
2(b) adjacent to the surface 21. This honey comb 
structure assembly 8 is formed by installing a 
compressive elastic material B5 on the outermost 
peripheral surface 23 of the honeycomb structure body 

1 in a compression state to compressively hold the honeycomb structure body 1 in a metal 
container 1 1. 
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JPO and NCIPI axe not responsible fox any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The honeycomb structure object characterized by coming to allot the compression spring 
material A between the honeycomb segments which adjoin the peripheral face of 1 which is the 
honeycomb structure object with which it comes to unify two or more honeycomb segments which 
consist of honeycomb structure which has the circulation hole of a large number penetrated to the 
shaft orientations divided by the septum, and does not constitute the outermost peripheral surface of 
said honeycomb structure object, or said two or more honeycomb segments, and this. 
[Claim 2] The honeycomb structure object according to claim 1 characterized by coming to allot a 
compression spring material at some or all between the fields where the honeycomb segment which 
constitutes the outermost peripheral surface of said honeycomb structure object adjoins mutually. 
[Claim 3] The honeycomb structure object according to claim 1 or 2 characterized by the 
compression spring material A being a mat made from ceramic fiber. 

[Claim 4] The honeycomb structure object according to claim 3 characterized by being the non- 
expansibility mat with which said mat made from ceramic fiber uses an alumina or a mullite 
presentation as a principal component. 

[Claim 5] A honeycomb structure object given in claim 1 characterized by using a honeycomb 
structure object as an object for automobile exhaust purification thru/or any 1 term of 4. 
[Claim 6] A honeycomb structure object given in claim 1 characterized by using a honeycomb 
structure object as a filter for diesel particle uptake thru/or any 1 term of 5. 

[Claim 7] A honeycomb structure object given in claim 1 characterized by the principal component 
of a honeycomb segment consisting of at least one sort of ceramics chosen from the group which 
consists of silicon carbide, silicon nitride, cordierite, an alumina, a mullite, a zirconia, zirconium 
phosphate, aluminum titanate, titanias, and such combination, a Fe-Cr-aluminum system metal, a 
nickel system metal, or metals Si and SiC thru/or any 1 term of 6. 

[Claim 8] It is the honeycomb structure object with which it comes to unify two or more honeycomb 
segments which consist of honeycomb structure which has the circulation hole of a large number 
penetrated to the shaft orientations divided by the septum. The honeycomb structure object of a 
publication in claim 1 which comes to allot the compression spring material A between the 
honeycomb segments which adjoin the peripheral face of 1 which does not constitute the outermost 
peripheral surface of said honeycomb structure object, or said two or more honeycomb segments, 
and this thru/or any 1 term of 7 The honeycomb structure object assembly which comes to carry out 
compression grasping into a metal vessel by arranging the compression spring material B on the 
outermost peripheral surface of said honeycomb structure object in the state of compression. 
[Claim 9] The honeycomb structure object assembly according to claim 8 characterized by said 
compression spring material B being a mat made from ceramic fiber. 

[Claim 10] The honeycomb structure object assembly according to claim 9 characterized by being 
the non-expansibility mat with which said mat made from ceramic fiber uses an alumina or a mullite 
presentation as a principal component. 

[Claim 11] The honeycomb structure object assembly according to claim 9 characterized by being 
the heating expansibility mat with which said mat made from ceramic fiber contains a bar 
MYUKYU light. 

[Claim 12] A honeycomb structure object assembly given in claim 8 characterized by for a 
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honeycomb structure object assembly pushing in and canning being carried out by the volume 
bundle, the clamshell, and swaging thru/or any 1 term of 1 1. 

[Claim 13] A honeycomb structure object assembly given in claim 8 which it comes to contain to a 
metal vessel after making a honeycomb segment support a catalyst thru/or any 1 term of 12. 
[Claim 14] A honeycomb structure object assembly given in claim 8 which makes this honeycomb 
segment come to support a catalyst after containing a honeycomb segment to a metal vessel thru/or 
any 1 term of 12. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI axe not responsible for any 
dama ges caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a honeycomb structure object with damaging 

[ little ] especially with the thermal stress at the time of use, and its assembly about the honeycomb 

structure object used for the particle uptake filter in the support for catalysts using catalyses, such as 

an internal combustion engine, a boiler, a chemical reaction device, and a reforming machine for fuel 

cells, or exhaust gas etc., and its assembly. 

[0002] 

[Description of the Prior Art] The honeycomb structure object is used for the uptake filter of the 
particle in the support for catalysts using catalyses, such as an internal combustion engine, a boiler, a 
chemical reaction device, and a reforming machine for fuel cells, or exhaust gas, especially a diesel 
particle etc. 

[0003] The temperature distribution within honeycomb structure became uneven by the temperature 
change with rapid exhaust gas, or local generation of heat, and the honeycomb structure object used 
for such the purpose had problems, such as producing a crack in the structure. When used as a filter 
which carries out uptake of the particulate matter under exhaust air of a diesel power plant 
especially, to remove and reproduce was required, and since local elevated-temperature-ization was 
not avoided in this case, it is easy to generate big thermal stress, and was easy to bum the collected 
carbon particle and to generate a crack. 

[0004] For this reason, the approach of joining the segment which divided the honeycomb structure 
object into plurality with a jointing material for corrugated fibreboard was proposed. For example, 
the manufacture approach of the honeycomb structure object which joins much honeycomb objects 
to a U.S. Pat. No. 4335783 official report with a discontinuous jointing material for corrugated 
fibreboard is indicated. Moreover, after carrying out extrusion molding of the matrix segment of the 
honeycomb structure which consists of a ceramic ingredient to JP,61-51240,B, processing the 
periphery section after baking and making it smooth, it is substantially [ as a matrix segment ] the 
same, and the thermal-shock-resistance rotation accumulation type at which the difference of an 
thermal expansion coefficient applies and calcinates [ the mineral composition after calcinating to 
the joint ] the ceramic jointing material for corrugated fibreboard which becomes with 0.1% or less 
in 800 degrees C is propose. Moreover, the ceramic honeycomb structure object which similarly 
joined the honeycomb segment of cordierite to the SAE paper 860008 in 1986 into cordierite cement 
is indicated. The ceramic honeycomb structure object which furthermore pasted up the honeycomb 
ceramic member on JP,8-28246,A by the nature sealant of elasticity which consists of the inorganic 
fiber which is each other interwoven with in three dimensions at least, an inorganic binder, an 
organic binder, and an inorganic particle is indicated. 

[0005] However, for the further strengthening of emission control, engine high-performance-izing, 
etc., with an eye on an improvement of engine combustion conditions and improvement in the 
catalyst purification engine performance, exhaust gas temperature is rising every year and the 
thermal shock resistance required of honeycomb support is also becoming severe. Therefore, if the 
abrupt change of inflow gas ** at the time of use, local heat of reaction, heat of combustion, etc. 
become larger even if it is the above honeycomb structure objects, thermal stress cannot fully be 
eased, but a crack is produced on a honeycomb structure object, and when extreme, the possibility of 
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the structure breaking [ a honeycomb structure object ] in pieces by ****** and vibration can be 
considered. 
[0006] 

[Problem(s) to be Solved by the Invention] The place which this invention is made in view of such a 
situation, and is made into the purpose reduces the thermal stress produced on a honeycomb structure 
object with the abrupt change of inflow gas ** at the time of use, local heat of reaction, and heat of 
combustion, and is to offer the honeycomb structure object which was excellent in preventing 
destruction of a honeycomb structure object with endurance and dependability. 
[0007] 

[Means for Solving the Problem] The 1st invention is a honeycomb structure object with which it 
comes to unify two or more honeycomb segments which consist of honeycomb structure which has 
the circulation hole of a large number penetrated to the shaft orientations divided by the septum, and 
offers the honeycomb structure object characterized by coming to allot the compression spring 
material A between the honeycomb segments which adjoin the peripheral face of 1 which does not 
constitute the outermost peripheral surface of said honeycomb structure object, or said two or more 
honeycomb segments, and this. 

[0008] In the 1st invention, the honeycomb structure object with which the honeycomb segment 
which constitutes the outermost peripheral surface of a honeycomb structure object arranges a 
compression spring material, and grows into some or all between the fields which adjoin mutually is 
still more desirable. Moreover, it is desirable that the compression spring material A is a mat made 
from ceramic fiber, and it is still more desirable that it is the non-expansibility mat with which said 
mat made from ceramic fiber uses an alumina or a mullite presentation as a principal component. 
Moreover, it is desirable that the honeycomb structure object of the 1st invention is used as an object 
for automobile exhaust purification, and it is still more desirable to be used as a filter for diesel 
particle uptake. Furthermore, in the 1st invention, it is desirable that it is what the principal 
component of a honeycomb segment becomes from at least one sort of ceramics chosen from the 
group which consists of silicon carbide, silicon nitride, cordierite, an alumina, a mullite, a zirconia, 
zirconium phosphate, aluminum titanate, titanias, and such combination, a Fe-Cr-aluminum system 
metal, a nickel system metal, or Metals Si and SiC. 

[0009] The 2nd invention offers the honeycomb structure object assembly which comes to carry out 
compression grasping of the above-mentioned honeycomb structure object into a metal vessel by 
arranging the compression spring material B on the outermost peripheral surface of this honeycomb 
structure object in the state of compression. 

[0010] In the 2nd invention, it is desirable that said compression spring material B is a mat made 
from ceramic fiber, it is still more desirable that it is a heating expansibility mat containing a bar 
MYUKYU light, and it is more desirable that it is the non-expansibility mat which uses an alumina 
or a mullite presentation as a principal component. Moreover, it is desirable that a honeycomb 
structure object assembly pushes in and canning is carried out by the volume bundle, the clamshell, 
and swaging. Furthermore, the honeycomb structure object assembly which it comes to contain to a 
metal vessel after making a honeycomb segment support a catalyst is desirable, and after containing 
a honeycomb segment to a metal vessel, the honeycomb structure object assembly which makes this 
honeycomb segment come to support a catalyst is also desirable. 
[0011] 

[Embodiment of the Invention] Hereafter, although the honeycomb structure object of this invention 
and the contents of the honeycomb structure object assembly are explained to a detail according to a 
drawing, this invention is not limited to the following operation gestalten. In addition, unless a cross 
section has a notice especially in below, the perpendicular cross section to the direction of a 
circulation hole is meant. 

[0012] Drawing 1 (a) is the flat-surface-mimetic diagram of the honeycomb structure object in which 
1 operation gestalt of the honeycomb structure object concerning this invention is shown. Although 
the honeycomb structure object 1 of this invention shown in drawing 1 (a) is constituted by unifying 
the honeycomb segment 2(b)4 piece which has the circulation hole 6 of a large number penetrated to 
the shaft orientations divided by the septum, and 2(a)2 piece, between each honeycomb segment 2 
(a) and the field where 2 (b) adjoins mutually, the mat 3 made from ceramic fiber is arranged as a 
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compression spring material A, and it is constituted. 

[0013] The important description of this invention is having constituted so that the compression 
spring material's A might be arranged between those of the honeycomb segment 2 (b) which adjoins 
the peripheral face 21 of the honeycomb segment 2 (a) which does not constitute the outermost 
peripheral surface 23 of the honeycomb structure object 1, and this. In order that the honeycomb 
structure object of this invention may absorb the honeycomb segment 2 (a) produced with the abrupt 
change of inflow gas ** at the time of use, local heat of reaction, heat of combustion, etc., and the 
variation rate of 2 (b) by having made it such a configuration, Since it not only can prevent 
destruction of the honeycomb structure object 1, but the thermal stress produced on the honeycomb 
structure object 1 decreased and the honeycomb structure object was used in the higher temperature 
environment, high performance-ization was also enabled with endurance and dependability. 
[0014] In this invention, "1 or two or more honeycomb segments" which do not constitute the 
outermost peripheral surface of a honeycomb structure object mean one of the honeycomb segments 
2 (a) which do not constitute the outermost peripheral surface 23 of the honeycomb structure object 
1, or two in drawing 1 (a). When the peripheral face turns into the side face 21 of a semicircle 
pilaster shown in drawing 1 (b) when it considers as one honeycomb segment 2 (a), and the 
honeycomb segment which does not constitute the outermost peripheral surface 23 is used as two 
honeycomb segments 2 (a), the peripheral face turns into the cylindrical side face 21 shown in 
drawing 1 (c). Therefore, when shown in drawing 1 R> 1 (b), as long as it arranges the mat 3 made 
from ceramic fiber on the surroundings of the side face 21 of a semicircle pilaster, among other 
fields, the mat 3 made from ceramic fiber may be arranged, a jointing material for corrugated 
fibreboard may be used for ******, and the mat 3 made from ceramic fiber may be joined. As long 
as it arranges the mat 3 made from ceramic fiber around the cylindrical side face 21 in the case of 
drawing 1 (c), among other fields, the mat 3 made from ceramic fiber may be arranged, a jointing 
material for corrugated fibreboard may be used for and the mat 3 made from ceramic fiber 

may be joined. Preferably, as shown in drawing 1 , it is constituted so that the mat 3 made from 
ceramic fiber may be arranged also between the fields 25 where the honeycomb segment 2 (b) which 
constitutes the outermost peripheral surface of the honeycomb structure object 1 adjoins mutually. 
[0015] As for the compression spring material A, in this invention, it is desirable to have thermal 
resistance and cushioning properties. As a compression spring material A which has thermal 
resistance and cushioning properties They are the inexpansible ingredient which does not contain a 
bar MYUKYU light on parenchyma, or the low expansive materials containing a little bar 
MYUKYU light. An alumina, a high alumina, a mullite, silicon carbide, silicon nitride, a zirconia, It 
is desirable to use as a principal component the ceramic fiber which consists of at least one sort 
chosen from the group which consists of a titania, or those composites, and the inexpansible 
ingredient which uses an alumina or a mullite as a principal component also in this, excluding a bar 
MYUKYU light on parenchyma is more desirable. Furthermore, it is desirable that they are these 
mats made from fiber, and it is still more desirable that it is the inexpansible mat with which the mat 
made from ceramic fiber uses an alumina or a mullite presentation as a principal component. As for 
these mats made from a ceramic, it is still more desirable to have seal nature from a viewpoint which 
prevents the leakage of a processed fluid. The suitable examples of the compression spring material 
A are/by 3 M company 1 100HT, Mitsubishi Chemical / muff tech, etc. 

[0016] As for the honeycomb segment 2, in this invention, it is desirable to consist of at least one 
sort of ceramics chosen from the group which a principal component becomes from viewpoints, such 
as reinforcement and thermal resistance, from silicon carbide, silicon nitride, cordierite, an alumina, 
a mullite, a zirconia, zirconium phosphate, aluminum titanate, titanias, and such combination, a Fe- 
Cr-aluminum system metal, a nickel system metal, or metals Si and SiC. In this invention, a principal 
component occupies more than 80 mass % of a component, and means the thing used as the main 
crystal phase. 

[0017] The eel consistency (the number of the circulation holes per unit cross section) of the 
honeycomb segment 2 has desirable 0.9 - 310 eel / cm2 (6-2000 eel / square inch). If a eel 
consistency is set to less than two 0.9 eels / cm, geometric surface area runs short, and if 310 eels / 
cm2 is exceeded, pressure loss will become large too much. Moreover, as for the cross-section 
configuration (eel configuration) of the circulation hole of the honeycomb segment 2, it is desirable 
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that they are the viewpoint on manufacture to a triangle, a square, or the hexagons. 
[0018] It is desirable still more desirable that at least one side is 30mm or more, and the cross section 
of the viewpoint on the manufacture at the time of arranging the compression spring material A to 
the honeycomb segment 2 is 70mm or more most preferably 50mm or more. 

[0019] Drawing 2 is the flat-surface-mimetic diagram of the honeycomb structure object assembly 8 
which held the honeycomb structure object shown in drawing 1 to the metal vessel 11. The 
honeycomb structure object assembly 8 of this invention shown in drawing 2 comes to carry out 
compression grasping of the honeycomb structure object 1 at a metal vessel 1 1 by arranging the 
compression spring material B on the outermost peripheral surface of the honeycomb structure 
object 1 in the state of compression. 

[0020] Although it is desirable to have thermal resistance and cushioning properties like the above- 
mentioned compression spring material A as a compression spring material B in this invention and it 
is desirable to have seal nature further, it may be an inexpansible ingredient or you may be expansive 
materials. Although the desirable compression spring material B is ceramic fiber which uses as a 
principal component at least one sort chosen from the group which consists of an alumina, a high 
alumina, a mullite, silicon carbide, silicon nitride, a zirconia, and a titania, or those composites, it is 
still more desirable that they are these mats made from fiber. Although the above-mentioned/by 3 M 
company 1 100HT, Mitsubishi Chemical / muff tech, etc. can specifically be used, the/INT ARAMU 
mat by 3 M company which is an expansibility mat can also be used. 

[0021] In this invention, the approach of putting in the honeycomb structure object 1 in a metal 
vessel 11 in the state of compression with the compression spring material B Planar pressure is given 
by twisting and pulling metal plate 1 lc shown in the approach of pushing in using the guide 17 
shown in drawing 3 , and drawing 4 . It puts giving a load by the metal vessels 11a and 1 lb which 
are shown in the volume fastening approach which welds the doubling section of metal plate 11c, 
and is fixed, or drawing 5 and which were carried out 2 ****s. The clamshell approach used as a 
unification container by welding the part of the mating faces (flange) 16a and 16b of two metal 
vessels 11a and 1 lb is suitable. Moreover, the method (the swaging approach) of applying a 
compression pressure for a metal vessel 1 1 through a tap (pressurization mold) 12 from the exterior, 
and extracting the outer-diameter dimension of a metal vessel 1 1 of in addition to this having applied 
the plastic-working-of-metals technique as shown in drawing 6 is also suitable. Furthermore, the 
approach of extracting the outer diameter of a metal vessel by being based on the approach of 
narrowing down the outermost peripheral surface by plastic working using the processing fixture 1 8 
and the so-called roll-forging approach, rotating a metal vessel 1 1 by the approach adapting plastic 
working, as shown in drawing 7 , and giving planar pressure is also possible. 
[0022] When using for an internal combustion engine, a boiler, a chemical reaction device, the 
reforming machine for fuel cells, etc. by making the honeycomb structure object or honeycomb 
structure object assembly of this invention into catalyst support, it is made to make a honeycomb 
segment support the metal which has catalyst ability. It is desirable for Pt, Pd, Rh, etc. to be 
mentioned as a typical thing which has catalyst ability, and to make a honeycomb segment support at 
least one of sorts of these. 

[0023] On the other hand, when it is going to use the particulate matter contained in exhaust gas like 
the particulate filter (DPF) for diesel power plants in the honeycomb structure object or honeycomb 
structure object assembly of this invention for the filter for carrying out uptake removal, what has the 
structure which stops the circulation hole of a honeycomb structure object by turns, and uses a 
septum as a filter is desirable. 

[0024] If it lets the exhaust gas which contained particulate matter from the end side of the 
honeycomb structure object which consists of such honeycomb segments pass, exhaust gas will flow 
into the interior of a honeycomb structure object from the circulation hole by which the circulation 
hole by the side of the end side concerned is not stopped, will pass the septum of the porosity which 
has filtration ability, and will be discharged from the hole by which an other end side side is not 
stopped. Particulate matter is caught by the septum in case this septum is passed. 
[0025] In addition, if the caught particulate matter accumulates on a septum, since a pressure loss 
will go up rapidly, a load will be applied to an engine and fuel consumption and drivability will fall, 
combustion removal of the particulate matter is carried out, and it is made to reproduce a filter 
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function with heating means, such as a heater, periodically. In order to promote combustion at the 
time of this combustion playback, a honeycomb structure object may be made to support the metal 
which has the above catalyst ability. 

[0026] In this invention, after grasping the honeycomb structure object 1 in a metal vessel 1 1 before 
catalyst support and considering as the honeycomb structure object assembly 8 as an approach of 
making the honeycomb structure object assembly 8 supporting a catalyst, the method of making the 
honeycomb structure object 1 support a catalyst is possible. According to this approach, possibility 
that the honeycomb structure object 1 is missing, or will be damaged in a catalyst support process is 
avoidable. Moreover, after supporting a catalyst component to the honeycomb segment 2, when 
considering as the honeycomb structure object 1 and coming to carry out receipt grasping of this into 
a metal vessel 1 1 uses the honeycomb structure object or honeycomb structure object assembly of 
this invention as a catalytic converter, it is desirable. 
[0027] 

[Example] Hereafter, although this invention is further explained to a detail based on an example, 
this invention is not limited to these examples. In addition, the honeycomb structure object of the 
following examples and the conventional example is a filter for diesel particle uptake with which 
silicon carbide and septum thickness ****** this by turns in 31 eels / cm2, and 0.38mm and a eel 
consistency (the number of the circulation holes per unit cross section) use [ the quality of the 
material ] a septum as a filter altogether. 

[0028] (Example 1) As a raw material, silicon carbide powder was used, methyl cellulose and 
hydroxypropoxyl methyl cellulose, a surfactant, and water were added to this, and the reversible 
plastic matter was produced. Extrusion molding of this plastic matter was carried out, and it dried by 
microwave and hot blast. Subsequently, after carrying out eye closure of the end face with the eye 
sealing agent of a honeycomb structure object and this quality of the material so that it may become 
alternate by turns, next carrying out heating cleaning in N2 ambient atmosphere, it calcinates in Ar 
ambient atmosphere, a semicircle with a bore [ the outer diameter of 144mm and bore of 73mm ] 
which are shown in drawing 8 , a diameter [ honeycomb segment 2(b)4 piece and the diameter of 
72mm ] of with a die length of 152mm, and a die length of 152mm — pillar-shaped — the honeycomb 
segment 2(a)2 piece was obtained. When making these unify, the mat 3 non-expanding made from 
ceramic fiber was arranged on the field 25 where the peripheral face 21 of the honeycomb segment 2 
(a) and the honeycomb segments 2 (b) adjoin, six honeycomb segments 2 (a) and 2 (b) were unified 
with the double-sided tape, and it considered as the honeycomb structure object 1. Furthermore, the 
same mat as the above-mentioned thing non-expanding made from ceramic fiber was twisted around 
the outermost peripheral surface 23 of the honeycomb structure object 1, it pushed into the metal 
vessel of SUS409 with the taper fixture (guide), compression immobilization between segments and 
of between a honeycomb structure object and a metal vessel was carried out, and the cylindrical 
honeycomb structure object assembly with a diameter [ of 144mm ] x die length of 152mm was 
obtained. 

[0029] (Example 2) the shape of the square pole whose dimension configuration which was acquired 
like the example 1, and which is shown in drawing 9 (b) is 30mmx30mmx 152mm — with 
honeycomb segment 2(c)2 piece and honeycomb segment 2(d) 1 piece Honeycomb segment 2 (e) 
With the jointing material for corrugated fibreboard 7 which mixed colloidal silica and an alumina 
fiber with water, it joined, two pieces [ a total of five ] were dried, and four honeycomb segment 
zygotes 9 (a) were created, the shape of the square pole whose dimension configuration is 
30mmx30mmx 152mm similarly — with the jointing material for corrugated fibreboard 7 which 
mixed colloidal silica and an alumina fiber with water, it joined, the honeycomb segment 2(c)4 piece 
was dried, and the honeycomb segment zygote 9 (b) and one (the honeycomb segment which does 
not constitute the outermost periphery of a honeycomb structure object) were created. Subsequently, 
when unifying four honeycomb zygotes 9 (a) and one honeycomb zygote 9 (b), the mat 3 non- 
expanding made from ceramic fiber was arranged on the field 25 where the peripheral face 21 of the 
honeycomb segment zygote 9 (b) and the honeycomb segment zygotes 9 (a) adjoin, and it considered 
as the honeycomb structure object 1 which unifies all zygotes with a double-sided tape, and is shown 
in drawing 9 (a). Furthermore, the same mat as the above-mentioned thing non-expanding made 
from ceramic fiber was twisted around the outermost peripheral surface 23 of the honeycomb 
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structure object 1, it pushed into the metal vessel of SUS409 with the taper fixture, compression 
immobilization between segments and of between a honeycomb structure object and a metal vessel 
was carried out, and the cylindrical honeycomb structure object assembly with a diameter [ of 
144mm ] x die length of 1 52mm was obtained. 

[0030] Four honeycomb segment zygotes 9 (a) are created like an example 2. (Example 3) With the 
jointing material for corrugated fibreboard 7 which mixed colloidal silica and an alumina fiber with 
water, join and honeycomb segment 2(c)2 piece is dried, the shape of the square pole whose 
dimension configuration shown in drawing 10 (b) is 30mmx30mmxl52mm — Two 
30mmx60mmxl52mm square pole-like honeycomb segment zygotes 9 (c) were created. When 
making these six honeycomb segment zygotes 9 (a) and 9 (c) unify, the mat 3 non-expanding made 
from ceramic fiber was arranged on the field 25 where the peripheral face 21 of a zygote 9 (c) and 
zygotes 9 (a) adjoin, and it considered as the honeycomb structure object 1 which unifies six 
honeycomb segments 9 (a) and 9 (c) with a double-sided tape, and is shown in drawing 10 (a). 
Furthermore, the same mat as the above-mentioned non-expanding made from ceramic fiber was 
twisted around the outermost peripheral surface 23 of the honeycomb structure object 1, it pushed 
into the metal vessel of SUS409 with the taper fixture, compression immobilization of between a 
honeycomb structure object and a metal vessel was carried out between segments, and the cylindrical 
honeycomb structure object assembly with a diameter [ of 144mm ] x die length of 152mm was 
obtained. 

[0031] Two honeycomb segment zygotes 9 (c) are created like an example 3. (Example 4) A total of 
three pieces, the honeycomb segment 2(c) 1 piece shown in drawing 1 1 (b), honeycomb segment 2(d) 
1 piece, and honeycomb segment 2(e) 1 piece, are joined and dried with a jointing material for 
corrugated fibreboard 7. The honeycomb segment zygote 9 (d) was joined and dried for four pieces, 
the honeycomb segment 2(c)2 piece, and the honeycomb segment 2(e)2 piece with the jointing 
material for corrugated fibreboard 7, and two honeycomb segment zygotes 9 (e) were created. 
Subsequently, in case two zygotes 9 (c), four zygotes 9 (d), and two zygotes 9 (e) are unified The 
mat 3 non-expanding made from ceramic fiber was arranged on the fields 25 and 9 (d) where the 
peripheral faces 21 and 9 (d) of a zygote 9 (c) adjoin, and the field 25 where 9 (e) adjoins, and it 
considered as the honeycomb structure object 1 which unifies all zygotes with a double-sided tape, 
and is shown in drawing 1 1 (a). Furthermore, the same mat as the above-mentioned thing non- 
expanding made from ceramic fiber was twisted around the outermost peripheral surface 23 of the 
honeycomb structure object, it pushed into the metal vessel of SUS409 with the taper fixture, 
compression immobilization between segments and of between a honeycomb structure object and a 
metal vessel was carried out, and the honeycomb structure object assembly with a diameter [ of 
144mm ] x die length of 152mm was obtained. 

[0032] (Example 5) The honeycomb segment zygote 9 (c) and two 9 (e) were respectively created 
like the example 4, the honeycomb segment 2(c)2 piece shown in drawing 12 (b), honeycomb 
segment 2(d)2 piece, and a total of six honeycomb segment 2(e)2 piece pieces were joined and dried 
with the jointing material for corrugated fibreboard 7, and two honeycomb segment zygotes 9 (f) 
were created. Subsequently, when unifying two zygotes 9 (c), two zygotes 9 (e), and two zygotes 9 
(f), the mat 3 non-expanding made from ceramic fiber was arranged on the field 25 where 9 (f) 
adjoins the peripheral faces 21 and 9 (e) of a zygote 9 (c), and it considered as the honeycomb 
structure object which unifies all zygotes with a double-sided tape, and is shown in drawing 12 (a). 
Furthermore, the same mat as the above-mentioned thing non-expanding made from ceramic fiber 
was twisted around the outermost peripheral surface 23 of the honeycomb structure object, it pushed 
into the metal vessel of SUS409 with the taper fixture, compression immobilization between 
segments and of between a honeycomb structure object and a metal vessel was carried out, and the 
honeycomb structure object assembly with a diameter [ of 144mm ] x die length of 152mm was 
obtained. 

[0033] Furthermore, in order to check and compare the effectiveness of these examples, comparative 
evaluation of the two conventional example samples was carried out to coincidence as an example of 
a comparison below. 

[0034] (Example 1 of a comparison) 1/4 configuration where a dimension configuration is the 
diameter of 144mm — the cross-section sector pillar-shaped honeycomb segment 2 with a die length 
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of 152mm (x) ~ it joined, dried and unified with the jointing material for corrugated fibreboard 7 
which mixed the colloidal silica and the alumina fiber of the above-mentioned [ four pieces ] with 
water, and the diameter 144mmx 152mm honeycomb structure object 1 shown in drawing 13 (a) was 
acquired. Furthermore, the mat non-expanding made from ceramic fiber was twisted around the 
outermost peripheral surface 23, it pushed into the metal vessel of SUS409 with the taper fixture, 
compression immobilization of a container and the honeycomb structure object was carried out, and 
the honeycomb structure object assembly was obtained. 

[0035] (Example 2 of a comparison) the shape of the square pole whose dimension configuration is 
30mmx30mmx 152mm — with the honeycomb segment 2(c) 12 piece and the honeycomb segment 2 
(d)4 piece, it joined, dried and unified with eight jointing materials for corrugated fibreboard 7 of the 
above-mentioned [ a total of 24 pieces ], and the cylindrical honeycomb structure object with a 
honeycomb segment 2(e) diameter [ which is shown in drawing 13 (b) / of 144mm ] x die length of 
152mm was acquired. Furthermore, the mat non-expanding made from ceramic fiber was twisted 
around the outermost peripheral surface 23, it pushed into the metal vessel of SUS409 with the taper 
fixture, compression immobilization of a container and the honeycomb structure object was carried 
out, and the honeycomb structure object assembly was obtained. 

[0036] To thus, the honeycomb structure object assembly of the acquired examples 1-5 and the 
examples 1-2 of a comparison 15g uptake of the particle (a soot is called henceforth) discharged 
from a diesel power plant is carried out respectively. If combustion and breakage of a honeycomb 
structure object are not checked and it has not damaged, 700 degree C of inlet-port gas **, 10% of 
oxygen densities, and the soot deposited on the filter with the exhaust gas of amount of emission of 
0.7Nm 3/min. Furthermore, the soot was increased at 20g, 25g, and 5g step, and it went, and the trial 
was repeated and carried out until the honeycomb structure object was damaged. 
[0037] As a test result was shown in drawing 14 , the amounts of destructive marginal soots of the 
example 1 of a comparison and example of comparison 2** of the maximum temperature in a filter 
at that time were 950 degrees C and 840 degrees C respectively in 25g and 20g. On the other hand, it 
was shown that it is possible for the maximum temperature in a filter at that time to use the 
honeycomb structure object of this invention and its assembly for insurance to a lot of soots and high 
temperature compared with 1060 degrees C - 1260 degrees C and the example of a comparison by 
35g-45g as for the amount of destructive marginal soots of examples 1-5. 
[0038] 

[Effect of the Invention] As mentioned above, by having arranged the compression spring material A 
between the honeycomb segments which adjoin the peripheral face of 1 which does not constitute 
the outermost peripheral surface of a honeycomb structure object, or two or more honeycomb 
segments, and this, the honeycomb structure object and honeycomb structure object assembly of this 
invention could prevent destruction of a honeycomb structure object in more amounts of soots, and 
higher temperature, and showed the outstanding endurance and dependability. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (a) is the flat-surface-mimetic diagram of the honeycomb structure object in which 1 
operation gestalt of this invention is shown, and (b) and (c) are the flat-surface-mimetic diagrams of 
a honeycomb segment. 

[Drawing 2] It is the flat-surface-mimetic diagram of a honeycomb structure object assembly 
showing 1 operation gestalt of this invention. 

[Drawing 3] an example of an approach to push in the honeycomb structure object into a metal 
vessel is shown — it is a notching explanatory view a part. 

[Drawing 4] It is the perspective view showing an example of the volume fastening approach for 
containing a honeycomb structure object into a metal vessel. 

[Drawing 5] It is the perspective view showing an example of the clamshell approach for containing 
a honeycomb structure object into a metal vessel. 

[Drawing 6] It is an parallel sectional view to the direction of a circulation hole which shows an 
example of the swaging approach for containing a honeycomb structure object into a metal vessel. 
[Drawing 7] It is an parallel sectional view to the direction of a circulation hole which shows an 
example of the swaging approach for containing a honeycomb structure object into a metal vessel. 
[Drawing 8] It is the flat-surface-mimetic diagram of the honeycomb structure object made in the 
example 1. 

[Drawing 9] The honeycomb structure object with which (a) was made in the example 2, and (b) are 
the flat-surface-mimetic diagrams of a honeycomb segment zygote. 

[Drawing 10] The honeycomb structure object with which (a) was made in the example 3, and (b) 
are the flat-surface-mimetic diagrams of a honeycomb segment zygote. 

[Drawing 11] The honeycomb structure object with which (a) was made in the example 4, (b), and 
(c) are the flat-surface-mimetic diagrams of a honeycomb segment zygote. 

[Drawing 12] The honeycomb structure object with which (a) was made in the example 5, and (b) 
are the flat-surface-mimetic diagrams of a honeycomb segment zygote. 

[Drawing 13] It is the flat-surface-mimetic diagram of the honeycomb structure object made in the 
example of a comparison, and respectively, (a) shows the example 1 of a comparison and (b) shows 
the honeycomb structure object of the example 2 of a comparison. 

[Drawing 14] It is the graph which shows the result of a destructive marginal evaluation trial. 
[Description of Notations] 

1 — A honeycomb structure object, 2 — A honeycomb segment, 3 — Compression spring material A 
5 [ — Honeycomb structure object assembly, ] — The compression spring material B, 6 — A 
circulation hole, 7 — A jointing material for corrugated fibreboard, 8 9 — A honeycomb segment 
zygote, 1 1 — A metal vessel, 11a, 1 lb — Division metal vessel, 1 lc — A metal plate, 12 — A tap 
(pressurization mold), 16a, 16b — The mating face of two metal vessels (flange), 17 [ — The 
outermost peripheral surface of a honeycomb structure object, 25 / — Field where the honeycomb 
segment or zygote which constitutes the outermost peripheral surface adjoins mutually. ] — A guide, 
18 — A processing fixture, 21 — The peripheral face of the honeycomb segment which does not 
constitute the outermost peripheral surface, 23 
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[Drawing 1] 
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[Drawing 6] 
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21-i — 



4" . 




• 









^ 2(e) 



W 9fa) 
_ - 1 f ^ 2fc) 

— 2(«) 
I 4 21 



[Drawing 10] 

(a) 



J 




*2(c) 



Cb) 



.2(d) 



9(c) 



U-2(e) 



"^21 
--2(c) 



[Drawing 11] 
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[Drawing 14] 
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